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http://www.huffingtonpost.com/2011/10/26/plastic-ocean-pacific-conservation_n_1032897.html

https://blueocean.net/wp-content/uploads/2017/01/Alliance-for-the-
Great-Lakes.jpg

https://www.sciencealert.com/our-oceans-are-full-of-nurdles-and-
they-re-not-as-cute-as-they-sound

http://www.purewatergazette.net/synthetic-fibers-from-
clothing-are-becoming-serious-pollutants-january-11-2014/https://bananarepublicfactory

https://unearthed.greenpeace.org/2017/02/17/hundreds
-thousands-plastics-pellets-found-uk-beaches/

https://www.whoi.edu/know-your-ocean/ocean-
topics/pollution/marine-microplastics/

Secondary

Primary

Fibers Microplastics are 
functionally 
defined as 
particles < 5 mm

https://blueocean.net/wp-content/uploads/2017/01/Alliance-for-the-Great-Lakes.jpg
https://www.sciencealert.com/our-oceans-are-full-of-nurdles-and-they-re-not-as-cute-as-they-sound


Microplastics in the Scholarly Literature
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Google Scholar results for "microplastics" and "marine 
environment"
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Kane et al. 2020. Science



Jamieson et al. 2019. Roy. Soc. Open Sci.



Allen et al. 2019. Nature Geoscience

Kosuth et al. 2018. PLOS ONE



Microplastics unknown #1: 

What are the effects, from the 
subcellular to population level, of 
ingesting microplastics?



Fig. 1. Tentative AOP scheme for microplastics exposure of aquatic species showing potential pathways linking ingestion, uptake across 
membranes, and chemical release with adverse outcomes of growth inhibition and reproductive decline. 

Galloway & Lewis (2016) PNAS 113:2331-2333 



Microplastics unknown #2: 

How can we fully understand a 
phenomenon when we measure only 
a fraction of that phenomenon?



Conkle et al.  (2018) Environmental Management

• Reviewed 50 environmental surveys of microplastic

• Most (~80%) account only for plastics > 300 µm 

• Their investigation of personal 
care products showed > 95% of 
particles (by count) were <300 
µm minimum diameter

By countBy mass



Microplastics unknown #3: 

Are human health risks 
increased through our 
ingestion of raw oysters 
containing plastics harboring 
a pathogenic biofilm?



• Biofilms on microplastics serve as 
a habitat for bacteria and human 
pathogens, particularly Vibrio 
vulnificus, V. parahaemolyticus, 
and V. cholerae

• Isolates of these bacteria are variously resistant to antibiotics

• These findings support initial reports of vibrios on microplastics 
and extend the observation from open ocean to coastal 
regions

• Marine plastics may disseminate antibiotic-resistance genes

2020.  PLOS One 




